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[ABSTRACT] 
[PURPOSE] 

It makes it turns immediately, and turn on a GTO thyristor in response to on command 



signal outbreak. 
[CONSTITUTION] 

A series arrangement of switch element SW 1 of resistance R 1 of dc source E 1 and the 
first and the first is connected between gate cathodes of GTO thyristor Q T switch 
element SW 3 of the second series arrangement of switch element SW 2 of resistance R 
2 and the second and the third is connected in parallel to a series arrangement of switch 
element SW 1 of the first resistance R 1 and the first. 

And the first switch element SW 1 is turned on on an outbreak succeeding mark of an 
on command signal sequel to T only constant time just after outbreak of an on 
command signal turns on the second switch element SW 2, and it turns off afterwards 
T only uniformity time to have a short turns on the third switch element SW 3 from an 
on period of the second switch element SW 3 just after outbreak of an on command 
signal, and it turns off afterwards. 

The first resistance and a series arrangement of the first switch element are connected 
to a dc source between gate cathodes of a [Claims for the Utility Model Registration] 
[claim 1] gate turn off thyristor T the second resistance and a series arrangement of 
the second switch element and the third switch element are connected in parallel to the 
first resistance and a series arrangement of the first switch element T the first switch 
element is turned on on an outbreak succeeding mark of an on command signal sequel 
to T only uniformity time just after outbreak of the on command signal turns on the 
second switch element, and it turns off afterwards T it is a GTO thyristor gate drive 
circuit including only uniformity time to have a short turns on the third switch element 
from an on period of the second switch element just after outbreak of the on command 
signal, and having turned off afterwards. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application Field] 

By way of example only, a GTO thyristor gate drive circuit employed as a switching 
element in an inverter device of a pulse width modulated method is related to, and this 
invention concerns constitution for a part of an on pulse formation circuit giving a gate 
pulse for on to drive a GTO thyristor (a gate turn off thyristor) in particular (an on 
pulse). 

[0002] because a start incline of an anode electric current of a GTO thyristor when a 
[Prior Art] GTO thyristor was turned on (di/dt) is being precipitous very T, about a 



gate electric current a GTO thyristor is turned on, and to drive, it is necessary it stands 
to a big value at a steep incline, and to give. 

Because of this generally high gate drive is done to turn on a GTO thyristor. 
In other words it is the early days whether it is compared with a routine gate electric 
current, and, as a gate electric current, a big electric current is carried away T the 
appointed time progress back drains only a routine gate electric current of a few values. 
[0003] a circuit diagram of the conventional GTO thyristor gate drive circuit which a 
GTO thyristor seems to be mentioned above in FIG. 5, and drive a high gate is shown. 
In FIG. 5, GTO thyristor gate drive circuit 6 becomes from 1, dc source E E 2 providing a 
power supply to on pulse outbreak circuit 7 and off pulse outbreak circuit 3 and them. 
On pulse outbreak circuit 7 becomes 1, resistance R R 2 for electric current limits from 
capacitor C and switch element SW 1. 

[0004], in on pulse outbreak circuit 7, switch element SW 1 becomes on by means of an 
on command signal as opposed to GTO thyristor Q. 

If switch element SW 1 becomes on, an electric current streams down a gate of GTO 
thyristor Q through resistance R 1 and switch element SW 1 from dc source E 1, and a 
discharge current of capacitor C charged beforehand drifts to a gate of GTO thyristor Q 
through switch element SW 1 and resistance R 2. 

[0005] broadcast between developmental stages of the command signal which current 
flowing is a value to be constant as shown in FIG. 6 (b) to a gate of GTO thyristor Q 
through resistance R 1 from dc source E 1, and turn on T sequel to T it is done, and 
it drifts (a stationary electric current). 

On the other hand, as for the current flowing, just after outbreak of an on command 
signal that is on of switch element SW 1 is big as shown in FIG. 6 (a) to a gate of GTO 
thyristor Q through resistance R 2 from capacitor C just after that, but T it decreases 
afterwards, and it is in a zero. 

Therefore, it is whether a complex electric current to stream down a gate of GTO 
thyristor Q compares outbreak of an on command signal with a steady state as shown in 
FIG. 6 (c) just after that, and a big electric current is to drift. 

[0006], as for capacitor C, switch element SW 1 is charged through resistance R 1 and a 

series arrangement of resistance R 2 by dc source E 1 at the time of off. 

In addition, resistance R 1 is set to around 4*10 times of resistance value of resistance R 

2 T a big electric current is a flow, a steady state, and outbreak of an on command 

signal reduces current flowing to a gate to a gate of GTO thyristor Q just after that. 

[0007] switch element SW 1 becomes off, and off pulse outbreak circuit 3 works by 

means of an off command signal of GTO thyristor Q this time after this. / 



It makes off pulse outbreak circuit 3 drains a pulse electric current of reverse polarity 
into a gate of GTO thyristor Q as a power supply supplying dc source E 1, and next 
intercept GTO thyristor Q. 

In addition, concrete circuitry of this off pulse outbreak circuit 3 omits illustration in 
what is not related to with a this matter invention directly. 

[0008], in constitution of conventional on pulse formation circuit 7 such as for example 
the above, capacitor C is charged through a series arrangement of 1, resistance R R 2 
from dc source E 1 in off of switch element SW 1, but T till resistance R 1 is compared 
with resistance R 2, and capacitor C is ^JtMZ with around 4-10 times greatly T 
long time is needed. 

Because of this after making it turns once, and GTO thyristor Q be off T limitation of 
the time that capacitor C must do larger than waiting time to charge completion (100, 
by way of example only, ii s degree) produces a period before making next is turned to, 
and turn on. 

In other words the smallest off pulse time of GTO thyristor Q is limited with charge of 
capacitor C T when, by way of example only, GTO thyristor Q is used for pulse width 
modulated inverter devices T a limit is to occur to a switching frequency of GTO 
thyristor Q. 

[0009] it is assumed such a problem can be broken off that is that the smallest off pulse 
time of a GTO thyristor can be shortened, and a GTO thyristor gate drive circuit as 
shown in the following is already proposed (cf. Japanese Utility Model Registration 
Application No. 3*012375). 

This existing suggestion example is explained when taken in conjunction with figure 3 
and figure 4 as follows. 

An existing suggestion example of the GTO thyristor gate drive circuit that a high gate 
drives a GTO thyristor in FIG. 3 is shown. 

In FIG. 3, GTO thyristor gate drive circuit 4 becomes from 1, dc source E E 2 providing a 
power supply to on pulse outbreak circuit 5 and off pulse outbreak circuit 3 and them. 
On pulse outbreak circuit 5 becomes 1, resistance R R 2 for electric current limits from 1, 
switch element SW SW 2. 

In addition, for example, for 1, switch element SW SW 2, electric field effect type 
transistors are used. 

In addition, it is small, and resistance value of resistance R 2 sets in comparison with 
resistance value of resistance R 1 T a comparatively big electric current can be 
canceled to a gate of GTO thyristor Q. 

[0010], in on pulse outbreak circuit 5, 1, switch element SW SW 2 becomes on by means 



of an on command signal as opposed to GTO thyristor Q at the same time. 
Only uniformity time after outbreak of an on command signal (10-20 u s degree) 
becomes off with on by means of giving switch element SW 2 an output signal of the 
outbreak succeeding one-shot circuits that it is done, and it is done trigger with an on 
command signal as for on or one switch element SW 2 of an on command signal sequel 
to as a control signal by means of switch element SW 1 giving switch element SW 1 an 
output signal of latch circuits holding an on command signal as a control signal 
afterwards. 

[0011] if switch element SW 1 becomes on, an electric current is called off to a gate of 
GTO thyristor Q through resistance R 1 and switch element SW 1 from dc source E 1. 
In addition, an electric current for high gate drive streams down a gate of GTO thyristor 
Q through resistance R 2 and switch element SW 2 from dc source E 1 if switch element 
SW 2 becomes on. 

[0012] broadcast between developmental stages of the command signal which current 
flowing is a value to be constant as shown in FIG. 4 (a) to a gate of GTO thyristor Q 
through resistance R 1 from dc source E 1, and turn on T sequel to T it is done, and 
it drifts (a stationary electric current). 

On the other hand, current flowing streams down only constant time just after outbreak 
of an on command signal (is set with one-shot circuits) as shown in FIG. 4 (b) to a gate of 
GTO thyristor Q through resistance R 2 from dc source E 1 T a zero is become 
afterwards. 

Therefore, it is whether uniformity time compares a complex electric current to stream 
down a gate of GTO thyristor Q with a steady state just after outbreak of an on 
command signal as shown in FIG. 4 (c), and a big electric current drifts. 
[0013] switch element SW 1 becomes off, and off pulse outbreak circuit 3 works same as 
conventional embodiment by means of an off command signal of GTO thyristor Q this 
time after this. 

This existing suggestion example establishes switch element SW 2 to drain an electric 
current for high gate drive just after on command signal outbreak V is drained an 
electric current for high gate drive from dc source E 1 as well as the stationary electric 
current that a command signal turning on switch element SW 2 goes along R 1 that only 
uniformity time just after occurring resists a gate of GTO thyristor Q T because it is 
not provided by release of an accumulation electric charge of a capacitor like 
conventional embodiment T waiting time for use in charge of a capacitor such as for 
example conventional embodiment becomes needless T off pulse time of GTO thyristor 



Q at the minimum can be shortened until time based on an original characteristic of 
GTO thyristor Q. 

[0014] when, by way of example only, GTO thyristor Q is used for pulse width 
modulated inverter devices T a switching frequency of GTO thyristor Q can be raised 
T frequency of output voltage to generate in a pulse width modulated inverter device 
gets possible to be raised. 

[0015] while doing only [Problems to be solved by the Invention] ▼, as for the GTO 
thyristor gate drive circuit of FIG. 3, there was the problem that seemed to be described 
the following in on pulse outbreak circuit 5. 

In other words a start incline of an electric current for high gate drive limited with 
resistance R 2 by interaction with resistance R 2 (di/dt) becomes small so that there is 
inductance ingredient L of floating to wiring and a lead wire of gate electrode of GTO 
thyristor Q of on pulse outbreak circuit 5. 

It was not able to make it replied to a relation, on command signal outbreak in turn on 
time and delay time that a start incline of an electric current for this high gate drive 
became small, and it turned immediately, and turn on GTO thyristor Q. 
[0016], therefore, it is to provide the GTO thyristor gate drive circuit which can make an 
object of this invention replies to on command signal outbreak, and it turns immediately, 
and turn on a GTO thyristor. 

[0017] [Means to solve the Problems] connects a dc source and the first resistance and a 
series arrangement of the first switch element to a GTO thyristor gate drive circuit of 
this invention between gate cathodes of a GTO thyristor T the second resistance and a 
series arrangement of the second switch element and the third switch element are 
connected in parallel to the first resistance and a series arrangement of the first switch 
element. 

And the first switch element is turned on on an outbreak succeeding mark of an on 
command signal sequel to T only constant time just after outbreak of an on command 
signal turns on the second switch element, and it turns off afterwards T it is 
constitution only uniformity time to have a short turns on the third switch element from 
an on period of the second switch element just after outbreak of an on command signal, 
and to turn off afterwards. 
[0018] 

[Operations] 

When an on command signal occurs according to constitution of this invention, the first 
switch element becomes on, and a routine gate electric current drifts to a gate of a GTO 
thyristor continuously. 



In addition, the second switch element becomes on, and, in constant time just after 
outbreak of an on command signal, it is expected that an electric current for high gate 
drive streams down a gate of a GTO thyristor through the second resistance from a dc 
source. 

Even more particularly, the third switch element becomes on, and a near big gate 
electric current is to drift in a short circuit state for start improvement without a limit 
by resistance to a gate of a GTO thyristor in short constant time from an on period of the 
second switch element just after outbreak of an on command signal. 
[0019] when, as a result, the second switch element became on T even if start of an 
electric current for high gate drive to be passed to a gate of a GTO thyristor through the 
second resistance from a dc source becomes small by means of an inductance ingredient 
of the second resistance and wiring T the third switch element becomes on, and, all 
over the start period of an electric current for high gate drive, a near steep gate electric 
current is to drift to a gate of a GTO thyristor in a short circuit state for start 
improvement without a limit by resistance T a start incline of a composition gate 
electric current to drift to a gate of a GTO thyristor can be done with a big thing. 
Therefore, it can make it turns immediately, and turn on a GTO thyristor in response to 
on command signal outbreak. 

[0020] [Examples] explains one embodiment of this invention based on figure 1 and 
figure 2. 

This GTO thyristor gate drive circuit is exchanged with on pulse outbreak circuit 5 of 
FIG. 3 as shown in FIG. 1, and on pulse outbreak circuit 2 is used. 

In this on pulse outbreak circuit 5, other is similar to a thing of FIG. 3 with the thing 
which, even more particularly, connected switch element SW 3 in parallel to resistance 
R 1 and a series arrangement of switch element SW 1 and resistance R 2 and a parallel 
circuit with a series arrangement of switch element SW 2. 

[0021], for this case, the first switch element SW 1 turns on on an outbreak succeeding 
mark of an on command signal sequel to same as a GTO thyristor gate drive circuit of 
FIG. 3 T only uniformity time just after outbreak of an on command signal turns on 
same as FIG. 3, and the second switch element SW 2 turns off afterwards, too. 
In addition, it is constitution the third switch element SW 3 turns on only uniformity 
time to have a short (a start period of an electric current for high gate drive by on of the 
second switch element SW and time of the degree) from an on period of the second 
switch element SW 2 just after outbreak of an on command signal because a 
semiconductor switch element of transistors gives the third switch element SW 3 an 
output signal of the one-shot circuits which can leave trigger by means of an on 



command signal as a control signal, and to turn off afterwards. 

[0022] as thus described the first switch element SW 1 becomes on, and a routine gate 
electric current drifts to a gate of GTO thyristor Q through resistance R 1 continuously 
when an on command signal occurs when it is composed. 

In addition, the second switch element SW 2 becomes on, and, in constant time just 
after outbreak of an on command signal, an electric current for high gate drive is to drift 
through the second resistance R 2 from dc source E 1 to a gate of GTO thyristor Q. 
Even more particularly, the third switch element SW 3 becomes on, and a near steep 
gate electric current is to drift to a gate of GTO thyristor Q in a short circuit state for 
start improvement without a limit by resistance in short constant time from an on 
period of the second switch element SW 2 just after outbreak of an on command signal. 
[0023] a wave form chart of each part of a GTO thyristor gate drive circuit of FIG. 1 is 
shown in FIG. 2. 

The figure above (a) shows a wave pattern of a routine gate electric current to flow 
through the first resistance R 1 and a series arrangement of the first switch element SW 
1. 

The figure above (b) shows a wave pattern of an electric current for high gate drive to 
flow through the second resistance R 2 and a series arrangement of the second switch 
element SW 2. 

The figure above (c) shows a wave pattern of the gate electric current which synthesized 
an electric current for a routine gate electric current of the figure above (a) and high 
gate drive of the figure above (b). 

The figure above (d) shows a wave pattern of a gate electric current for start 

improvement to be called off through the third switch element SW 3. 

The figure above (e) shows a wave pattern of the gate electric current which synthesized 

an electric current of the figure above (c) and a gate electric current of the figure above 

(d). 

[0024] as thus described the third switch element SW 3 is made more T because only a 
period to extremely have a short just after on order outbreak (during a start period of an 
electric current for high gate drive) turned on the third switch element SW 3, and it 
stood up, and a gate electric current for improvement was drained into a gate of GTO 
thyristor Q T when the second switch element SW 2 became on T even if start of an 
electric current for high gate drive to drift to a gate of GTO thyristor Q through the 
second resistance R 2 from dc source E 1 becomes small by means of the second 
resistance R 2 and a floating inductance ingredient of wiring T a start incline of a 
composition gate electric current to drift to a gate of GTO thyristor Q can be done with a 



big thing. 

Therefore, it can make it turns immediately, and turn on GTO thyristor Q in response to 
on command signal outbreak. 

[0025] [Effects of the Invention] establishes the third switch element according to a 
GTO thyristor gate drive circuit of this invention T because only an extremely short 
period just after on order outbreak turned on the third switch element, and it stood up, 
and a gate electric current for improvement was drained into a gate of a GTO thyristor 
T when the second switch element became on ▼ even if start of an electric current for 
high gate drive to drift to a gate of a GTO thyristor becomes small by means of existence 
of a floating inductance ingredient of wiring T a start incline of a composition gate 
electric current to drift to a gate of a GTO thyristor can be done with a big thing. 
Therefore, it can make it turns immediately, and turn on a GTO thyristor in response to 
on command signal outbreak. 

[Brief Description of the Drawings] 
[FIG. 1] 

It is a circuit diagram showing constitution of an on pulse formation circuit in a GTO 
thyristor gate drive circuit of one embodiment of this invention. 
[FIG. 2] 

It is a thyme chart of each part of a circuit of FIG. 1. 
[FIG. 3] 

It is a circuit diagram showing the existing suggestion constitution of an on pulse 
formation circuit in a GTO thyristor gate drive circuit in question. 
[FIG. 4] 

It is a thyme chart of each part of a circuit of FIG. 3. 
[FIG. 5] 

It is a circuit diagram showing constitution of conventional embodiment of an on pulse 
formation circuit in a GTO thyristor gate drive circuit. 
[FIG. 6] 

It is a thyme chart of each part of a circuit of FIG. 5. 

One two switch element E dc source 1GTO thyristor gate drive circuit on pulse 
formation circuits of switch element SW 3 the third of switch element SW 2 the second 
of resistance SW 1 the first of resistance R 2 the second of [Denotation of Reference 
Numerals] QGTO thyristor R 1 the first 



[FIG. 1] 



[FIG. 2] 
[FIG. 3] 
[FIG. 4] 
[FIG. 5] 
[FIG. 6] 
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[0019] 

mfttiz&vX'teKte'oT*,. ;u>f-mwim<»n%L<j)±*>±tf i M® wz s *3©;u?** 

[0020] 

zo%m<D-&mm : £mite*vmziz£'3\.\xmn?z>o 

sw 3 **6i=ffl2W»ttLfc*a>-e, ZtomtmwtotmftxibZ,, 
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[0021] 

-mmm<Dm^<D±^±mm^tmmmo^m)o^tyizL^(Dmttyizr^mmx^ 

[0022] 

zn^izmmtzts *>?mm^tf%±tz>t> sgi ^x^^m^sw, ittytuixGio 
om±m. , M-%mmzn^x, %2<D^^mi-s\N 2 tfj-ytu-oXGTowjxtQo? 
iz % *yft^m^<Dm£.fe'&o)%2<DX'(v?m : ?-sw 2 otymr^m^-^mzts^ 

lZft^Mmte¥-hmm<GTOW)X$Q<D¥-HZfaMZtlZtjiZ> 0 
[0023] 

mz\zmi(DGTov4v*$7-m®®foo&%io)fcrmz7F-ro mmwumi o&ftR, t$ 
^xsm^ox^^m^sw^ (Dmm®®$MLxffMfe%¥-bnftiOfcB£7ji?o mmib) 
\tm2<D&tiiR 2 t$&xf%2(D7><<v?-m=?-sw 2 (D\M.$m&$&Lx$i*i&u j f-hmw}m<D 
m3?E0)»£^-f o mm (c) itmm(a) o)^7-\>m^.tmm (t>) o/u^-m&mom^. 

±m&wm<D j f-\~m%L0)XiB£*to ®m(e) itmm (c) onfatmm (a) o7-h^7&t& 

[0024] 

<D¥-hn%l&GTO-*M i )X$Q<D?-blZ%lt &?\ZLtz<DX. m20)X<(v?m=f-SW 2 
£t^tctZlzW.%tnmE } frt>%20)&ViR 2 %mLXGTOW)X$QO¥-HZ%itlZ>/\<<7 

-mmmom%ioiL*>±tfvt>m2<D&ViR 2 tmw<j>n^^^>x^t\z^-z>xi\^ 

tZZttfX'ZZo UztfiX. tym^m^n&Zfc&LXGTOWJTstQZ&VfrlZt-ls 
[0025] 

^^J^0¥-Hz^t^OlZLtz0X^2O7,^^m^t>tU^tzt^lZGTO^)X 

*<DV-b\zfch&\4?-\~mhmonMtt±.mtf&®^ 
*tt*,o)t?z>zttfxzz>o Uztfox. *>fiitm^f&£.\zfc&LXGTo-y-'( i )x*z& j p 
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[M3]GTO^>TVX**WiBSI)@S&KfcMt&*>^^ 

[M6]M50)lHlK(D#$|Ja)^-rA5 1 A'-h-efc^o 
Q GTO+M'M* 

r, mi0>&#t 

SW, ttia>*«f??ft?- 

sw 2 *2a>x-f y*** 
sw 3 &3(Dx>fVf ift^ 

1 GTO+f--i''J^^y-higi?l[H]8& 

2 *>/^uxff2fi£[slS& 



[Mil 
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[M6] 
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